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DETAILED ACTION 

The examiner notes that the foreign patent documents associated with the IDS 
dated 01/30/2004 were not included with the application and hence were not 
considered. 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Drawings 

Figures 4a and 4b should be designated by a legend such as -Prior Art- 
because only that which is old is illustrated. See MPEP § 608.02(g). Corrected 
drawings in compliance with 37 CFR 1 .121(d) are required in reply to the Office action 
to avoid abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 21-23, and 31-33, and 36 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Yamanaka et al. (US 5548320). 

With respect to claim 21 , Yamanaka discloses a semiconductor laser drive circuit 
for a semiconductor laser element including a semiconductor laser diode (fig.4 LD) and 
a monitor photodiode (fig.4 PD) both having respective cathodes connected in common, 
wherein the semiconductor laser diode has an anode connected to a power supply line 
side (fig.4 anode connected to +5v) and the monitor photodiode has an anode 
connected to a ground line side via a voltage generating unit (fig.4 connected to ground 
through voltage generating unit VR1) generating voltage according to an amount of 
current flowing into the monitor photodiode, the semiconductor laser drive circuit 
comprising: a current control element adjusting (fig.4 Q3) an amount of current supplied 
to the semiconductor laser diode; feedback control unit (fig.4 CT) receiving a voltage 
generated by the voltage generating element (fig.4 input to CT in - terminal) to supply a 
control signal to a control terminal of the current control element (fig.4 CO feedback to 
lines DA1/2, coL4 lines 40-50) based upon the relationship of a reference voltage level 
(fig.4 voltage through R10-12) to the voltage generated, thereby controlling feedback 
manner the output laser beam of the semiconductor laser diode so as to maintain the 
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output laser beam at a predetermined level (output can be maintained at any given 
level, including a predetermined point); a biasing element provided between the 
common cathode connection of the semiconductor laser diode and the monitor 
photodiode, and the ground line, (fig.4 #R6) the biasing element applying a reverse bias 
voltage to the monitor photodiode. 

With respect to claims 22 and 23, Yamanaka discloses the current control circuit 
to be provided between the cathode connection of the semiconductor laser diode and 
the monitor photodiode, and the ground line (fig.4 Q3 in series between cathode 
connection and ground line). 

With respect to claim 31, Yamanaka discloses a photoelectric sensor 
comprising a light emitting unit emitting light directed to a detection region and a light 
receiving unit receiving light from the detection region, thereby performing a detecting 
operation according to a level of the light received by the light receiving unit, the light 
emitting unit including a semiconductor laser drive circuit for a semiconductor laser 
element including a semiconductor laser diode (fig.4 LD) and a monitor photodiode 
(fig.4 PD) both having respective cathodes connected in common, wherein the 
semiconductor laser diode has an anode connected to a power supply line side (fig.4 
anode connected to +5v) and the monitor photodiode has an anode connected to a 
ground line side via a voltage generating unit (fig.4 connected to ground through voltage 
generating unit VR1) generating voltage according to an amount of current flowing into 
the monitor photodiode, the semiconductor laser drive circuit comprising: a current 
control element adjusting (fig.4 Q3) an amount of current supplied to the semiconductor 
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laser diode; feedback control unit (fig.4 CT) receiving a voltage generated by the 
voltage generating element (fig.4 input to CT in - terminal) to supply a control signal to 
a control terminal of the current control element (fig.4 CO feedback to lines DA1/2, col.4 
lines 40-50) based upon the relationship of a reference voltage level (fig.4 voltage 
through R10-12) to the voltage generated, thereby controlling feedback manner the 
output laser beam of the semiconductor laser diode so as to maintain the output laser 
beam at a predetermined level (output can be maintained at any given level, including a 
predetermined point); a biasing element provided between the common cathode 
connection of the semiconductor laser diode and the monitor photodiode, and the 
ground line, (fig.4 #R6) the biasing element applying a reverse bias voltage to the 
monitor photodiode. 

With respect to claims 32 and 33, Yamanaka discloses the current control circuit 
to be provided between the cathode connection of the semiconductor laser diode and 
the monitor photodiode, and the ground line (fig.4 Q3 in series between cathode 
connection and ground line). 

With respect to claim 36, Yamanaka discloses the current control element to be a 
bi-polar transistor (fig.4 Q3). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 24-25, 34-35, and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamanaka. 

With respect to claims 24-25, and 34-35, Yamanaka teaches the laser drive 
circuits outlined in the rejections to claims 21 and 31 above, including the reference 
voltage and biasing elements to be made up of fixed value resistors, but does not teach 
the reference voltage or biasing elements to be made up of variable resistors. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
replace the fixed valued resistors of Yamanaka with variable resistors, well known in the 
art of laser driving circuits, as this would allow for easy adjustment of the reference 
voltage levels, as well as additional control over the biasing levels of the diodes. 

With respect to claim 37, Yamanaka teaches the laser drive circuits outlined in 
the rejection to claim 31 above, including the current control element to be made up of a 
bipolar junction transistor, but does not teach the current control element to be a field 
effect transistor. It would have been obvious to one of ordinary skill in the art at the time 
of the invention to replace the BJT of Yamanaka with a FET, well known in the art of 
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laser driving circuits, as this transistor would allow for any necessary switching 
operations while drawing much less power from the input signal in comparison to the 
BJT. 

Claims 21, 26-30, 31, and 38-40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cantatore et al. (US 5936986) in view of Yamanaka. 

With respect to claim 21 , Cantatore teaches a semiconductor laser drive circuit 
for a semiconductor laser element including a semiconductor laser diode (fig. 21 right 
side of laser diode box) and a monitor photodiode (fig.21 left side of laser diode box) 
both having respective cathodes connected in common, wherein the semiconductor 
laser diode has an anode connected to a power supply line side (fig.21 anode 
connected to -5v) and the monitor photodiode has an anode connected to a ground line 
side via a voltage generating unit (fig.21 connected to ground through voltage 
generating unit #446) generating voltage according to an amount of current flowing into 
the monitor photodiode, the semiconductor laser drive circuit comprising: a current 
control element adjusting (fig. 21 #442) an amount of current supplied to the 
semiconductor laser diode; feedback control unit (fig.21 #441) receiving a voltage 
generated by the voltage generating element (fig.21 input to #441 in - terminal) to 
supply a control signal to a control terminal of the current control element (fig.21 #441 
output to #442) based upon the relationship of a reference voltage level (fig.21 voltage 
through #444) to the voltage generated, thereby controlling feedback manner the output 
laser beam of the semiconductor laser diode so as to maintain the output laser beam at 
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a predetermined level (output can be maintained at any given level, including a 
predetermined point). Cantatore does not teach a biasing element provided between the 
common cathode connection of the semiconductor laser diode and the monitor 
photodiode, and the ground line, the biasing element applying a reverse bias voltage to 
the monitor photodiode. Yamanaka teaches a laser driving circuit that includes a biasing 
element between the common cathode connection and the ground line (fig.4 R6). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
combine the laser driver of Cantatore with the biasing element of Yamanaka to add an 
additional degree of bias level control to the laser and photo diodes. 

With respect to claim 26, Cantatore and Yamanaka teach the laser driving circuit 
as outlined in the rejection to claim 21, and Cantatore further teaches the current control 
circuit to be provided between the power supply line and the anode of the laser diode 
(as seen in fig.21). 

With respect to claims 27 and 28, Cantatore and Yamanaka teach the laser drive 
circuit outlined in the rejection to claim 26 above, including the reference voltage and 
biasing elements to be made up of fixed value resistors, but does not teach the 
reference voltage or biasing elements to be made up of variable resistors. It would have 
been obvious to one of ordinary skill in the art at the time of the invention to replace the 
fixed valued resistors of Cantatore and Yamanaka with variable resistors, well known in 
the art of laser driving circuits, as this would allow for easy adjustment of the reference 
voltage levels, as well as additional control over the biasing levels of the diodes. 
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With respect to claim 29, Cantatore and Yamanaka teach the laser driving circuit 
as outlined in the rejection to claim 26, and Cantatore further teaches the current control 
element to be a bi-polar transistor (fig. 21 #442). 

With respect to claim 30, Cantatore and Yamanaka teach the laser drive circuit 
outlined in the rejection to claim 26, including the current control element to be made up 
of a bipolar junction transistor, but do not teach the current control element to be a field 
effect transistor. It would have been obvious to one of ordinary skill in the art at the time 
of the invention to replace the BJT of Cantatore and Yamanaka with a FET, well known 
in the art of laser driving circuits, as this transistor would allow for any necessary 
switching operations while drawing much less power from the input signal in comparison 
to the BJT. 

With respect to claim 31, Cantatore discloses a photoelectric sensor comprising 
a light emitting unit emitting light directed to a detection region and a light receiving unit 
receiving light from the detection region, thereby performing a detecting operation 
according to a level of the light received by the light receiving unit, the light emitting unit 
including a semiconductor laser drive circuit for a semiconductor laser element including 
a semiconductor laser diode (fig. 21 right side of laser diode box) and a monitor 
photodiode (fig. 21 left side of laser diode box) both having respective cathodes 
connected in common, wherein the semiconductor laser diode has an anode connected 
to a power supply line side (fig. 21 anode connected to -5v) and the monitor photodiode 
has an anode connected to a ground line side via a voltage generating unit (fig. 21 
connected to ground through voltage generating unit #446) generating voltage 
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according to an amount of current flowing into the monitor photodiode, the 
semiconductor laser drive circuit comprising: a current control element adjusting (fig.21 
#442) an amount of current supplied to the semiconductor laser diode; feedback control 
unit (fig.21 #441) receiving a voltage generated by the voltage generating element 
(fig.21 input to #441 in - terminal) to supply a control signal to a control terminal of the 
current control element (fig. 21 #441 output to #442) based upon the relationship of a 
reference voltage level (fig.21 voltage through #444) to the voltage generated, thereby 
controlling feedback manner the output laser beam of the semiconductor laser diode so 
as to maintain the output laser beam at a predetermined level (output can be 
maintained at any given level, including a predetermined point). Cantatore does not 
teach a biasing element provided between the common cathode connection of the 
semiconductor laser diode and the monitor photodiode, and the ground line, the biasing 
element applying a reverse bias voltage to the monitor photodiode. Yamanaka teaches 
a laser driving circuit that includes a biasing element between the common cathode 
connection and the ground line (fig.4 R6). It would have been obvious to one of ordinary 
skill in the art at the time of the invention to combine the laser driver of Cantatore with 
the biasing element of Yamanaka to add an additional degree of bias level control to the 
laser and photo diodes. 

With respect to claim 38, Cantatore and Yamanaka teach the laser driving circuit 
as outlined in the rejection to claim 31, and Cantatore further teaches the current control 
circuit to be provided between the power supply line and the anode of the laser diode 
(as seen in fig.21). 
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With respect to claims 39 and 40, Cantatore and Yamanaka teach the laser drive 
circuit outlined in the rejection to claim 38 above, including the reference voltage and 
biasing elements to be made up of fixed value resistors, but does not teach the 
reference voltage or biasing elements to be made up of variable resistors. It would have 
been obvious to one of ordinary skill in the art at the time of the invention to replace the 
fixed valued resistors of Cantatore and Yamanaka with variable resistors, well known in 
the art of laser driving circuits, as this would allow for easy adjustment of the reference 
voltage levels, as well as additional control over the biasing levels of the diodes. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 


TVR 



MINSUN OH HARVHY 
PRIMARY FX^C'; 


